I. INTRODUCTION
Biological cells are described in simplified terms by a membrane that encloses an internal (cytosolic) aqueous suspension. The cell-membrane and cytosol are reinforced structurally by a cytoskeleton (CSK), which is a dynamic assembly of distinct interacting molecular networks [1] .
Dynamic CSK morphology permits structural adaptation of cells to changing environments.
In In suspension, cells are displaced or held against fluid flow using an externally applied electric field, E, to induce "dielectrophoresis" (DEP) [2] . This electric "tractor beam"
provides contact-free movement and placement of cells;
increased strength of E leads to electro-deformation (ED) [3] .
Using ED, the mechanical properties of individual cells are estimated by comparing values of applied electrical stress, <;, and measured strain, y (Fig. I ). We applied cyclic <; to several mammalian cell-lines and correlated their mechanical deformation properties with CSK structures.
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Cells and media
U937, HEK293, L929, and CHO cell-lines were obtained from A TCC (Manassas, V A) and cultured according to the supplier's recommendations. All cell types were incubated at 37°C, in an atmosphere supplemented with 5% CO 2 . The medium used for ED experiments was an isotonic buffer with low electrical conductivity, CJ = 0.01 S/m, pH was adjusted to 7.3 ± 0.1 with NaOH, and the osmolality was 285 mOsmlkg.
B.
Electrodes and electro-deformation (ED)
We used DEP to trap cells at the tip of rounded electrodes ( decay outside: l a = Imaxe-kout( a -x); x < a, and a "slow" decay inside: l a = Imaxe-kin(x-a ); x > a, where kaut and kin are the outer and inner decay constants, respectively, and a is the x coordinate of the maximum I-value, Imax (measured along the line shown in Fig. 2 b) ; To estimate numerical values of dCA, we calculated the distances at which la values dropped to (lmax/e), both for x < a and x > a, and then added the two values to obtain dCA (indicated in Fig. 2 c) . • , " :CC� "";. "
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III. RESULTS AND DISCUSSION
Fluorescence imaging of the CSK in suspended cells revealed cell-type-dependent cortical actin (CA)-thickness (Table 1 : 1 < dCA < 2 micrometers). Not surprisingly, thicker CA and increased cell-stiffuess were related, particularly when dcA was scaled with respect to the cell radius, rc: dcA/rc x 100 = d% (the percent-value of dcA), as shown in Fig. 2 . L929 cells had thick CA and were stiffest, followed by CHO, U937, and HEK293 cells. The estimated Young's modulus of these cells varied between � 1 and 5.5 kPa (Table 1, Eo). Although these mechanical properties were estimated using a simplified (viscoelastic) model of the cell, ED clearly provides a mechanical testing platform independent of modeling methods. ED-stresses scale with U 2 , and can therefore potentially be applicable to a wider range of cells and biomaterials than those tested here. Candidate material systems include encapsulated gels, micro-tissue constructs, and CA-reinforced vesicles or "synthetic cells" [5] .
-86- All values are mean ± SE (N -10); re, dCA, and v were measured optically, as described in the main text; Eo was estimated using the viscoelastic "Zener" model described in [4] .
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V. CONCLUSION
Mechanical testing of diverse mammalian cell-lines was achieved in suspension, using electrical forces generated by planar microfabricated electrodes. Cell-deformability depended on cortical actin thickness.
